Abstract. In this paper, we prove that if M n t ⊂ R n+1 , 2 ≤ n ≤ 6, is the ndimensional closed embedded F −stable solution to mean curvature flow with multiplicity one and its mean curvature of M n t is uniformly bounded on [0, T ) for T < ∞, then the flow can be smoothly extended over time T .
Introduction
Let X 0 : M n → R n+1 be the n-dimensional closed embedded submanifold of R n+1 with M 0 = X 0 (M n ). Consider the mean curvature flow
∂X(p, t) ∂t = −H(p, t)ν(p, t),
satisfying X(·, t) = X 0 (t) . Here H(p, t) and ν(p, t) are the mean curvature and the outer unit normal at X(p, t). We denote A = (h i j ) be the second fundamental form. A natural question in the study of mean curvature flow is that what are the optimal conditions to guarantee the existence of a smooth solution to mean curvature flow? First, Huisken proved the following theorem: Theorem 1.1 (Huisken [12] ). Let M So a natural question is that whether the mean curvature flow could be smoothly extended if we only give the assumptions on the mean curvature? In [8] and [9] , Le and Sesum showed that if M n t ⊂ R n+1 is the closed mean convex or Type I solution to mean curvature flow with
, then the flow can be smoothly extended over time T . Cooper [3] also proved that if the close mean curvature flow with bounded mean curvature satisfying |A| p (T − t) ≤ C for p ∈ (1, 2], then the flow can be smoothly extended over time T . For this topic, one may see [8] and [10] the references therein for more information. It is also conjectured (see [10] ) that the mean curvature flow for the hypersurfaces of Euclidean space with its dimension less or equal to 7 can be smoothly extended if the mean curvature stays bounded.
In this paper, we prove that if M n t ⊂ R n+1 , 2 ≤ n ≤ 6, is the n-dimensional closed embedded F −stable solution to mean curvature flow with multiplicity one and its mean curvature of M t is uniformly bounded on [0, T ) for T < ∞, then the flow can be smoothly extended over time T . Recall that, in the beautiful paper [4] , Colding and Minicozzi studied the entropy stability of self-shrinkers in the mean curvature flow. The main tool for Colding and Minicozzi's work is the following F -functional
which can be traced back to Huiskens monotonicity formula [13] . A selfshrinker is called F -stable if it is a local minimum for the F -functional.
One is more interested in the F -stable self-shrinkers since the unstable ones could be perturbed away thus may not represent generic singularities. Colding and Minicozzi [4] proved the self-shrinkers are the critical points of the F -functional and the spheres, cylinders and planes are the only F -stable self-shrinkers. The following theorem is main result of this paper. The organization of the paper is as follows. In section 2, we recall some basic properties for the mean curvature flow. In section 3, we give the proof of Theorem 1.2.
preliminaries
In this section, we recall some basic properties for the mean curvature flow.
In [13] , Huisken introduced his entropy which becomes one of powerful tools for studying mean curvature flow. Huisken's entropy enjoys very nice analytic and geometric properties, including in particular the monotonicity of the entropy. The Huisken's entropy is defined as the integral of backward heat kernel:
Huisken [13] proved his entropy (2.1) is monotone non-increasing in t under the mean curvature flow.
Recall the definition of a tangent flow at a point (y 0 , T ) in space-time of a mean curvature flow. First translate the closed mean curvature flow M t in space-time to move (y 0 , T ) to (0, 0) and then take a sequence of parabolic dilations (x, t) → (λ j x, λ 2 j t) with λ j → ∞ to get a sequence of mean curvature flow
Using Huisken's monotonicity formula [13] , and Brakke's compactness theorem [1] , Ilmanen [14] and White [18] show that a subsequence of M j t converges weakly to a limit flow T t whch is called the tangent flow at (y 0 , T ). The tangent flow achieve equality in Huisken's monotonicity formula and, thus, must be a self-shrinker in weak sense. Precisely, 
where H ∞ ∈ L Next we recall White's regularity theorem for the mean curvature flow. Finally, we need the following pseudolocality theorem of the mean curvature flow due to B.L.Chen and Y.Le [2] . 
Before presenting the proof of Theorem 1.2, we need the following lemma. The last equality holds, since
2 dµdt < ∞. Then we conclude that H ∞ ≡ 0 a.e. Then we still can argue by the same way as the the proof of Theorem 1.2.
